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. PROBLEMS IR DRYING HUNGARIAN WET COAL

Dr Artur Rozinek !

Effect of Water and Ash oo Heating Value

The nature of mineral coal depends on its geological age and history.
Bituminous and anthraclite coal are old types, lignite is a younger variety,.
while peat is a rformation of the present geological era. In addition to the
influence of age, coal is elso affected by local geological cuaastions pre-
vailing during its formation, such as heat and pressure. For instance, a
recent coal deposit may, a8 a result of volcanic eruption, acquire character-
istics of longer aging than, ir reality, it has Dbaen subjected to.

The younger types of coal are characterized by a greater content of water
and oxygen compounds than the old.r typea. Most of the oxygen compounds have :

. disappeered in the older types. In addition, under the pressure and heat of ! ‘1
geological aging, coal becomes harder and its water content diminishes. In the
younger types of coal the bulk of the oxygen remains, and since their structure

. ie less solid, thay retain more water. While the water content of the coal is
characteristic uf the layer in vhich it is found, ash, another incombustible ; 1
zomponent of coal varies widely within different layers of the same deposit. ! g
The following iz a list of the water content of some A¢mestic coal deposits: -

Water Content

in %,
Mecsek Basin 5-8
Tata-Dorog Basin 13-16 .
South Nograd Basin 8-13
Borsod Basin 25-28 -

Matra and Varpalota lignite L40-55 |
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This original wine moisture changes if coal is treated by washing or by
flotation to reduce ite ash content, or if itgets wet during storage or trans-
portation.

Since the water and ash in coal are noncombustible, for burning purposes,
they are liabilities. In coal analysis it is customary to express findings
in raw coal as well as in water-free and ash-free corl. While the heating
values of different types of raw coal vary greatly (e.g., lignite runs about
2,000 calories per kilcgram, and good quality bituminous coal, from 7,000 to
7,500 calories per kilogram), the heating value eXxpressed on a water-free and
ash-free basis varies very little. In young coal types, it is about 6,000
calories per kilogram compared to 3,000 calories per kilogram for first class
coal.

Figure 1, taken from an article "The Economical Burning of Hungarian Coal
aLd the Prospects of Standardized Beating Installations,” in the Magyar Enper-
glagazdasag (Hungarisn Fuel Economy), No 7, 1949, shows this very well. It
shows the analysis of important Hungarian coal types on the basis of a uniform
heating value of approximately 5,000 calories per kilogram. The diagram chows
increaring water content in younger coal types. From Figure 1, it is also
evident that the real weight of pure coal (frce of water and esh) is about the
same for all types. It can also be secen that the fact most characteristic of
the age of the coal, namely, its oxygen (02 + N2) content, is much higher in
younger coal. This accounts for the lower heating value of pure coal in
younger types of coal, It is evident that the combustible basis of coal does
wot show the wide variations in heating value which are found in raw coal.

The presence of ash and water influences the heating value. The ash content
may be reduced or removed by washing, flotationm, or air treatment, and the
vater content by drying.

Coal Driers in Use up to Present

For e.onomy, coal has long been predried. In cement factori~s, grinding,
and in bricket factories, evaporation, precedes the burning of coal. Drying
is usually carried out with coal lumps 20-30 millimeters in diameter.

Some methods of drying are combined with grinding to accelerate the drying.
On the other hand, drying facilitates grinding. Drying at high temperatures
also reduces the size of the coal, becaur internal vapor pressure breaks down
the coal. The heat used for drying comes from steam or exhaust gases. In
briquette manufacturing, the use of steam, in spite of the larger tubes needed,
has proved to be very economical, because the high-pressure steam produced is
first used to run turbines for the production of electricity.

As shown in Figure 2, the coal is dried by pressing it through drums
heated by axislly placed tubes. In briquette factories, steam or air heated
plate driers, shown in Figure 3, are frequently used. Here the coal is placed
on the top horizontal plate rotating eround a vertical axis (see A, B, Figure
3). Small rods push the coal down to the plates below. Finally the coal
flows out dry from the bottom plate. When steam is used, the coal layers are
heated through tubes. In case exhaust gases are employed for heating, they
are conducted above the coal layer and heat it along the .urface. But the
senetration of heat into the coal is a slow process, and requires large and
expensive installations.

The most widely used exhaust gas installation is the drum drier (Figure L).
Heating is usually direct. The feeding of the coal is performed by elevators
and built-in distributors or shoveling plates (Figure 5). As the drum rotates,
the plates shoves the coal into the stream of gas. Meanwhile, the coal slides
down along the slightly inclined drum and flows out dry at the bottom. The
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gas 1s released into the open air together with its water vapor, but without
its coal dust, which has been removed in the dust separation chamber. The
coal ard the gas move across the drum in the same direction, and, for that
reascn, the coal can be dried at high tempe.'atures without danger of ignition.
However, adequate drying requires large installations and removal of the dust
is quite complicated.

Recently, revolving gas driers have also been used in briquette menu-
facturing (Figure 6). This is & modification of the grinding installations
employed for firing moist coal dust. The coal is fed into a mill at b by a
belt which conducts it into etube, at a. A hot stream of gas enters with
sufficient speed to carry the small particles along, while the heavier pieces
fall back into the grinding drum. In the large dropping tube c, the speed of
the gas decreases; then in the nerrcver elevating tube it increases and carries
che particles into the so-called separation chamber d. Here the coarser part-
icles are separated and fall through tube & into & grinding mill £, from vwhich
the reground particles are re-routed to the first elevating tube.

The fine particles are carried by the gas stream from d into the cyclone
q vhere they are separated and collected in cootainer k, while the steam-laden
gas is drawn out by a ventilator h and escapes through tube i into the open.
The basic idea in this procedure, ar can be seen from the description, is that
the hard-to-dry coarse particle: are reground during the repeated trip across
the drying installation. The temperature of the gas is adjusted to the initial
water content of the coal and the degree of dryness desired.

Improvements in these instellations have been made. For instance, only
one elevating tube and one dropping tube were used, and the two mills were
combined. Thie arrangement is relatively simple and cheap. Its disadvantages
are that gas, when leaving at low temperatures, is highly corrosive, that the
finely pulverized ccal has to be separated from a large amount of gas, and
finally that its drying capacity is limited.

Burning of Low-Grade Coal

Obviously, drying must alwvays precede the burning of coal. When tie tempera-
ture reaches 100 degrees centigrade, the water evaporates. In tha heating
installatfons currently in use, coal is dried in the furnace and the steam
formed escapes with the smoke. This simple method is convanient and works
well with coal having a low water content, but for coal with high water con-
tent this type of burning has great disadvantages. The question csn be raised
why the coal 1s not dried before it is brought to the .furnace. Fleissner's
procedure aiming to reduce transportation expenses was abandoned because of
its high cost and complications. '

In the paat, there has been little incentive for predrying because: (1)
the drying of the previously used better quality coal, which bad a relatively
low water content, did not present great Advantages; (2) the heat in the gas
has been utilized for preheating water; but, above a certain ismperature, this
method resulted in water condensation in the chimnev and consequent corrosion.

The situation bhas now changed as follows:

1. The use of the lower grade coal with higher water content became neces-
sary with the increase in demand for power.

2. The steam preheating of inteke water of steam turbines has become so
efficient in some important power stations that the exhaust gases cannot be
entirely exploited, and the preheating of the incoming air above low tempera-
tures may cause corrosion. Thereforé, new methods are needed to make better

use of the gases.
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In the Magyar Energiagazdasag, issues 9-12 of 1949, Gencsi's erticle,
"The Effect of the Use of Low-Grade Coal in Power-Station Installations,"
deals in detail with the decreased hedting value and increased ash and water
content of low grade coal. He shovs, by referring to the data given above in
Figure 1, that lignite, yielding 2,045 calories per kilogram (2.4 kilograms
produce 5,000 calories), has a water content cf 1.17 kilograms, {.e., 20 times
higher then the water content of the coal from Peos, of which 0,87 k! logram
are required to produce the seme number of calories. The ash content of lig-
nite is 0.3% kiloégram, while the coal :vom Tata has an ash content of 0.06

kilogram. Gencsi also states, "it is well known that of the two impurities,
water is the least troublesome.”

This latter statement is Justified under the present conditions.
together with the smcke, escapes durin
trouble. The ash, which in itself does not affect heat production, causes
trouble by the formation of clinkers. Clinker formation on the grates, walls,
and floor’ of the firebox, 1s the source of serious trouble. Another dis-
advantage of burning povdered coal is that the fine partizles which escape
with the smoke abrade and wear out the walls of the boilers and contaminate
the air in the locelity, unless they are removed by expensive smoke screens,
in which case storing and transporting the slag present a problem.

Water,
g combustion and therefore cannot cause

Referring again to Gencsi's remark, one has to keep in mind that the dif-
ficulties increase in proportion to the water content. Figure T shows the
heat absorption by the water and ash content during the process of heating
up to 1,000 degrees centigrade. It indicates clearly that the heat-absarb-
ing behavior is not consistent. Up to about 105 degrees centigrade, the water
from the coal is driven off completely. To vaporize 21 kilogram of water under
an atmospheric pressure of 100 degrees centigrade requires 643 calories. On
the other hand, the hert absorptic~ for ash, whose specific heat is about 0.2
calories per kilogram per deg' ee centigrade, increeses proportionally with the
temperature, and requires 200 calories at 1,000 degrees centigrade.

It has, therefore, become necessary to predry coal. In some cases the
water must be entirely removed, for which purpose hot gases ar'e used.

A coal drier should fulfill the following requirements- (1) It shculd use,
as far as possible, a cheap, low-temperaturs gas. (2) The gas must be cooled
to the desired temperature. (3) The coal must be early or, in some cases,
entirely dried. (U4) The sffective drying time must be short. (5} The drier
must be of high capacity and must be instelled according to need, centrally or
with the boiler units. In the latter case it hag to be adapted to the capa-

city and construction of the boilér and should, in fact, become an integral
part of it. .

None of the driers available at Present fulfills the above-stated require-
ments; therefore, new solutions are needed.

Harmful Effects of Water Content of Coal

In power plants, the water content leads to three disadvantages:

1. Coal which is frozen or vet by rain often damages the transportation
facilities of the power plants. The openings of coal bins become clogged, the
coal piles up, doss not flow frealy down the chutes, ete.

2. It lowers the capacity of the prepulverizing mill when povdered coal
is to be used, and sometimes blocke the mill entirely when the wate: content
is above a certain level. The operating limit varies with the quality of coal
and the construction of the mill.
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. 3. Water delays ignition in proportion to its percentage, and consumes
heat.

The effect of water content ir the above instances depends on both the
bercentage and the characteristics of the water. The water may be either
internal or surface moisture. Surface vater leads to adhesion and ultimate
tlogging. Milling difficulties are the result of hygroscopic water content.

It 1s important to know that surface moisture appears both in coal of
ancient formation, which contains a slight percentage of water ,» and in coal
of recent origin and high water content » only after the hygroscopic content
reaches the saturation level. Not until roisture cozes to the surface do the

. coal particles stick together. Otherwise they roll smoothly iike sand ip an

hour glass. This we can best obsarve in coel piles having,0 - 5 millimeter
particles,

Tw3 simple instruments were used in my investigation to determine the
extent of adhesion whi-h characterizes a coal pile. One is the inclination
measure. It consists of & 150 x 100 millimeter plate with a corresponding .
removeble tin frame. After the frome 1s filled up, it is carefully removed.
The excess coal on the sides flovs down, and the remaining coal 1a Jaft in a
form whose angle 15 determined by the quality of the coal. The helght of the

pile can be measured on a scale and the angle of inclination is determined
from the height.

The other instrument is a trough-like funnel whose lower opening can be
adjusted from 10 to 50 millimeters., The flow or clogging in this funnel will
2180 be a function of the structure and quality of the coal.

My measurements with various kinde of coel have shown that if the surface
is dry, the inclination angle for 0 - 5 millimeter coal increases with the

vater content, and varies from 45 to 55 degrees. Such coal flows smoothly
through a 10-millimeter funnel.

When the surface humidity reaches the degree of the mine humidity , the
angle of inclination increases snd the coal clogs the funnel. Figure 8 shows
inclinations of deep mined, sifted, O - S millimeter coal from Matranovak and
Rozsaszentmarton. The abscisss indicates the water content and the ordimate
shows the neight and the angle of the incline of the instrument. The data on
funnel flovw is indicated with a circle along the inclination curve of ‘he coal
together with the percentage of water content. From this it appears that the

saturation point {vhen the surface is dry) is very near the mine humidity of
the coal.

The values are given in table form as follows:

Percentage of Approximate Per -
Water Content cf cent of Water
Coal Flowing Through Content of Coal
Coal Deposit 10-mm Opening - in Mine
Tata 14 14-16
Matramovak 22-2k 25-28
Rozsaszentmarton 32 40-50
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It should be noted that the size of the coal particles influences both
the angle of inclination and the flow through the funnel., The inclination
increases with the quantity of fine powder, although to a lesser exteut than
with the increase in water. The two instruments described above algo eerve
for the rapid evaluation of the effect of the powder content 1n a given coal.

To avoid any misunderstanding, it has to be stated that this water con-
tent does not correspond to the hygroscopic water content. In the Tata coal,
the hygroscopic water :is about 9 percent; in younger coals it is highsr.
Spread for open-air drying, the coal becomes "air-dry," but ceal having a
lower water content will absorb water from the air.

Transportation Difficulties

The Soviet professor Lurviye, 1in his book entitled Drying Procedures,

degcribes a drum drier shown in k.gure 9. TIts purpose 1s %o eliminate clog-

. ging caused by surface moisture or by freezing of the coal. The coal is fed
in at 1. Tne inner part of the dri. is composed of shovel-like plates, which
prevent the coal from cescading down the rotating drum to 2, ““e outlet. The
heating gas enters at 3, below the plates, streams through tne coal, and is
discharged at 4. 'Phe only purpose of the drum drier is to remove surface mois-
ture. It is used centrally and the gas is provided by a special boiler whose
temperature can be regulcted by controlling the draft.

Difficulties in Grinding

The amount of work needed to mill the coal decreases with its water con-
tent until the water content reaches hygroscopic saturation. From there on,
it remains conetant. If the water content exceeds certain limits, the mill
parts become gummed and choked, and grinding comes to a complete stop.

The permissible water content varies vith the coal and the construction
of the mill. The limit is high in grinding-drying mills in which hot air and
smoke from the furnace dry and sift the cosl. The finer particles are carried
by the stream of hot gas to the burner while the coar ser parts fall back into
the crusher. This procedure is characterized by the fact that all water from
the coal enters the furnace in vapor form A similar procedure is employed in
installations where the mil) a-a furnace are built together . However, for fine
grinding, which is necessary for low grade "gas-poor" coal, such as the coal
from Pecs, grinding-drying m11ls ere not adequate. On the other hand, in high-
8speed rolling mills the permissible moisture content is sc iimited that pre-
drying is necessary.

In the USSR, pneumatic crushing has been introduced with good results. 1In k
this procedure a stream of hot air, together with a mixture of furnace fumes,
is employed and the vaporized water content of the coal enters the furnace.

According to an article published in the June 1950 issue of the German
periodical Bremnstoff, Waerme, Kraft, better results may be achieved by treat-
ing the coal before grinding with filtered smoke gas, instead of with high-
temperature gas teken from the furnace directly. The povwderad coal is seg~
regated from the gas and is blown into tke furnace, while the gas, which still
contains some coal dust, 14 conducted into the furnace later, Thus, in
addition to all the coal muisture » the amoke gas enters the furnace and cools
it. Aczcording to the publication, tnis procedure has been improved lately
(Figure 10) by circulating the gas through b (m11l), ¢ (dust segregator), and
& (fan), and reheating it in b (temperature regulator) by means of the filtered
gas, which subsequently eascapes through S (smoke stack). Thus » the circu-
lating gas, mostly coal water vapor, effects the drying of the coal entering
et a. The air stream g carries the powdered coal fed by the feeder £ from
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container e into the furnace. The amount of gas to be removed from this cir-
cuit must correspond to the amount producsl by evaporation. This takes place
after the gas has passed through the heat regulstor b and the gas removed is

blown by the ventilator i into the furnace, so that in this case, too, all the
water vapor enters the furnace.

Problems in Burning

Figure 11 shows the. amount of heat used by the water and ash content
in producing 5,000 calories by the four common coal types given in Figurc 1.
The abacissa shows the water characteristics ¢f the ccal. By assuming a
uniform temperature of i80 degrees centigrade for the escaping smoke, we can
see the 1088 due to the water content of the smoke. On the other hand, losses
due to ash content, assuming the gas escapes at 1,000 degrees certigrade, are
relatively low, and furthermore waen the ash cocls beiow 1,000 degrees centi-
grade, 1t will transmit heat to the gas inside the furnace. The amount of
heat absorbed by the water entering the furnace at 1,000 degrees centigrade,
18 shown for each of the four kinds of coal. Also shown is the amount of heat
liberated by vater-free coal and the amount of heat absorbed by the water in
the raw coal. For purposes of comparison, we assume in our illustration that
there is a uniform heat of 1,000 degrees centigrade throughout the firebox.

The wuater vapoer produced from the 1.17 xilograms of water contained
in the li‘nite type, shown in Figure 1, requires 1,300 calories. Therefore,
of the 5,702 celories heating value, only 4,402 calories remain for actual
heat production and meintenance. Resulting temperature in the furnace is con-
siderably lover, and as the heat given up in radiation 1s reduced in propor-
tion to the mass, a much lower vapor production 1a attained.

A great smount of heat 1s reguired to evaporate water from coal with
Ligh water content. It is a prerequisite for ignition that the coal fed to
the grates be dry. In case of lov water content, there is no neei for special
installations; a lovw ignition dome and the radiation of the otherwise open
furnace will assure ignition. On the contrary, in pocr coal, having 2 high
water content, the front of the grates serves as drier. Th: more elongated
ignition dome which encloses the ignition area more completely, and the dome . i
at the back of the grates will insure the necessary hest for drying and
ignition. Under the effuct of the radiation from the furnace dome, the upper
layers of the coal will dry and ignite, and combustion will proceed concur- |
rently with the drying to! “rd the lower layers. For this reason, in coal of ,
high water conteut, burnai  w#ill take place only in the central part of the
grates, the front part serving for drying the coal and the rear part con-
taining the embers

Preheated ailr greatly hastens the drying, but heating the air above 200 ‘
degrees centigrade has dlsadvantagee becsuse it endangers the grates sup-

1 porting the embers. The drying could be improved if the part of the gratee |
where drying occurs could be bathed in a stream of hot air, which would benefit '
this mrea. Expsriments are now being conducted slong this line. Another way ‘
to speed drying and ignition in such furnaces is to put burning embers under i
the coal. This method has been known for a long time. The Czechoslovak mis- -
sion to the ILonden International Fower Congress mentioned it in ite report as |
an efficient means of improving the grate burning of low quality coal. For '
this purpose, some forward grates were developed.

Another means of hastening the ignition and thereby increasing productivity
is by the biowing in pulverized coal. This 1s described in one’of the reports.
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Gencsi, in his above-mentioned article, arrives at the conclusion that
drying on grates "is still cheaper compared to the expenses of a preheating
installation."” Gencsi is correct because none of the currently known instal-
lations is adequate for the purpose. One is obliged to compromise with drav-
backs resulting from water content, and to try to improve productivity by dome
construction, ignition from below, coal powder blasts, etc. But even this
does not eliminate other inconveniences resulting from water content.

If we keer in mind the necessit
such as lignite with its extremel
that technical progr

y for increasing demands for low-grade coal,
y high water content, it will become evident
268 will find means to overcome the present drawbacks,

These drawbacks include:

1. Evaporation of the coal moisture is accomplished either by the heat
within the furnace or by hot gasces derived from the furnace. Consequently,
considerable potential heat is lost which otherwise would be c.ded to the
heat emitted by radiation

2. 'The smoke ig lader with weter vapor produced in the furnace, which
increases its resistance to dra“t.

3. The vapor-saturated sulfuric aci
the sulfur contained in the smoke ,
corrosion hazard to the heating sur
ete.

d resulting from the water vapor and
with its high point of condensation, are a
faces of the boiler, to the ventilators,

L, The evaporated w~ter leaves with the smoke gases at their temperature,
and, having a greater 8f...fic heat, increases the heat lose in the smoke.

Tentative Methods of Predrying

Figure 7 shows clearly that the evaporation of the moisture needs a low ’ .

temperature, and thnat this temperature can be attained by means of the vaste

heat contained in the escaping smoke. If the evaporated water does not return

to the furnace, and from there to the boiler, the disadvantages indicated

under drawbacks 1 - b alove can %e avoided. The following advantages will

result: the heat level in the firebox, and consequently the transmission of

heat by radistion, will increase. There will be a smaller amount of smoke

passing across the boiler, and consequently draft resistance will be reduced.

The amount of smoke escaping 18 lessened, smoke losses sare lower, and
efficiency is improved.

Because of the lower vapor content of the smoke, the corrosion hazard is
reduced. In grate burning, & smaller grate surface is required for coa’
drying, and no special igniting and radiating domes will be neaded in the fur-
nace. Therefore, the furnace opening can be increased, and the heat trana-
mission toward the boiler tubes will increase, which will allow for fuller
exploitation of the increased grate productivity.

In heating with powdered -oal, dried coal can be ground more easily. By
increusing the combustion area of coal within the grate, transmission of the
radiant heat rises unless 1t is hindered by the formation of clinkers. The
decrease in vapor formation raises the coefficient of radiation of the coal
povder flame, because there 1s less oxygen available to oxidize the glowing
coal particles in the flame. These adventages, resulting from the reduction
in smoke gas and water content in grate burning, i.e., lower draft resistance,
decrease in heat loss in the escaping gases, and reduced corrosion hazard,
are also true for the burning cf powdered coal.
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The complete elimination of corrosion hazards ig discu
ing proposal made Ly Elemer Hajdu. He states that ‘the air heated by the resi-
dual heat of the smoke could be used for coal drying, since the air does not

contain sulfurous or sulfuric acid, has a very low water vapor content, and
can absorb much water vaper.

ssed in an interest-

The preheating of Poor quality coal havin
lmportant problem. Sinca the fall of 1949,
Komondy at the Institute of Technglogy, and,
Tharmotechnical Inetitute, I have been busy w
drying. 1 take this opportunity to express m

and to the directors of the Thermotechnical T
help.

g 8 high vater content 1s an
with the cooperation of Professor
later on,after the opening of the
orking on the problem of coal

y gratitude to Professor Komondy
nstitute for their undsrstanding

I made my experiments on laboratory size instal
smal]l size experimentel smoke type drier On the bvasis of the interesting
results obtained, the predrying of coal, in my opinion, meets the requirements

ment. ‘ned above in itemg ) - 5. Pilot studies of a simiiar nature have been
reported recently,

lation, and later on a

A Czechoslovak committee at the Internat
on an 18-square-meter coal drier installed b
boiler. The lignite coe used was 0 - 13 mt
tent 4O percent, and 1ts heating value 2,300
square-meter drying suwrface wag divided into

The smoke entered at a temperature of 240 degrees centigrade, its firal tem-
perature was 129 degrees cel ligrade,

the hourly wet-coal consumption 3,340
kilograms, and the weight of the dried coal 2,k10 kilograms with 28 percent
water content.

ional Power Congress made a report
ehind a 300-square-meter surface
1limeters in size, its water conp-
calories per kilogram. The 18-
five inclined grate-like surfaces,

That means that ¢vaporation took place at the rate of 930 kilograms of
vater per howr; the heating value of the coal was toerefore increased from

2,300 to 3,400 calories per kilogram. The boiler efficiency with wat lig-
nite is 8.4 percent; with dry ligrnite, including the drier, and under similar
circumstances, is 7h.5 percent, yielding 6.1 divided by 68.4, equal to 8.9
percent improvement. The ignition of the coal is better, and it 1a possible

to improve the productivity of the boiler . According te the publication, the
drying process is handicapped scmewhat by the fact tnat smoke leaving the
boiler is of low temperature and of too large a volume. 3ince the speed of
the gas passing through thke ceal particles must be relatively 8low in order
not to carry away the particles themselves, the drier must be large and hence
t.o expensive., Dr Joseph Mejstrik closed his Teport by saying, "In this
manner, the drying of lignits with the wasts heat of smoke results in

increased efficiency and greater heat capacity. In a new modern boiler, which
burns predried coal, the process operates in nearly tne seme way as it would
with high-grade coal."

Smirnov, in the Soviet perindical Za Ekonom:
describes a 20-ton Per hour steam-fed
of the grates. It vwas used in the P

economical method of turning thne nigh water content coal from Bogoslasvek:
hot air is blown from below, there are grates toward the rear for the buxrn-
ing of embers and formation of clinkers, and hot air is blown back into the
frnace. Figure 12 shows this coal drier with the inlet and outlet cells for
heating the ges. The coal slides by its own weight from the container in the
boiler house through the drier, at a speed which is regulated by the grates,
into the furnace. The hot gases of 550 - 600 degrees centigrade from the

boiler pass through the cells, which are built into the drier itself, and rinse
and dry the coal.

iyu Topliva, No 8, 1950,
predrier which is installed in front
cllovwing manner to attain a more
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The findings in one experiment were as follows: Boiler loading, 19.7 tons
per hour, ash content, 32.7 percent, water content, 2.8 percent, heating
value, 2,95]1 calories per kilogram, water content of the dried coal 14.8 per-
cent, grate load, 1,070 x 103 calories per square meter per hour. Tne :>sults
disclose that efficiency increases in the dried coal, and that the specific
load of the grates can be increased to 1.4 - 1.6 times the amount of raw coal.

The general premises in riv studies » ctarted 2 years ago, were essentially
the same. The ingenious installations developed in the Soviet Union are
susilar to the conceptions resulting from my experiments, except that I would
prefer a simpler layer-drier in front of the grates, and would make uge of the
gases escaping at lower temperatures, I have found that, besides the drying,
one of the prerequisites of efficient coal burning is the adequate ~election
and preperation of the coal. The small size coal -- O - 5 millimeters ~-- has
to be handled in a different manner than a coarse coal of 5 to 40 millimeters.
Therefore, in most cases the coel should be classified according to size,
moiature content, and its content of fine powdered coal. Tais separation can
be combined with the predrying process.

Juiging from the data published in Czechoslovakia, my conclusions are
Justified that the problem is less involved in that country, and that it can
be solved with & more efficient drier. The surprisingly good results obtained
in drying O - 5 millimeter coal, as well as 5 - 20 and 5 - 40 millimeter
coarse coal, can serve as a busis for further davelopment. 1 am convinced
that predrying low quality, a1gh water content, cosl in a fully satisfactory
manner will socn be possible. Such driers will completely remove the draw-
backs due to high water content in grate burning. In regard to povdered coal,
on the other hand, replacing the present crusher-driers will facilitate the
crushing of the coal, and at the same time relieve the furnace of the vapor
produced by cosl moisture. Finally, with the complete removal of coal mois-

ture, 1t will be possible to increase the heat radiation cbtained by the
Szikla-Rozinek method.

Técnwical progress in the near future will make obsclete tre question as
to vhich of the two heat-absorbing factors causes more trouble, water or ash.
We expect to overcome completely the inconveniences tesulting from both. The
means to this end is the complete, or at laast extensive, predrying of the

coal, and he removal in melted form of all or @ very large part of the
clinkers.
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Figure 2. Tubular Coal Drier. (1) Raw coal feeder; (2) Tubes; {3) ;

Y ( (3 Pulley

(&) Drum; (5) Elevator plate; (6) Steam inlet; {7} Condenser pipe; ’
(8) Condensed removal; {9) Bearing; (10) Friction drive
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Figure 4. Drum drier: 1. firing; 2. Gas
inlet; 3. Coal feeder; L. Drier drum;
5. Selector; 6. Dry cyclone; 7. Fan;

8. Wet cyclone ==

Figure 5. Drum Cross Section With Scatter-
ing Plates

Figure 3. Steam-Heated Drier Plate
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Figure 7. Typical Heat Absorption by Water and
Ash Content (atm pressure)

R Br Rozinek's Coal Dryer Employing "moke Gas 20 April 1950
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Figure 8. Angles of Ineclination and Funnel Data at Different
Degrees of Moisture fcr Three Coal Types
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Rotating Drum Drier

. Coal feeder
. Outlet for dry coal
. Inlet for gas

. Outlet for gas

Figure 9. Rotating Drum for Evaporating
Surface Molsture
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* Figure 11. Heat Absorption by Water
and Ash Content for 5,000 Calories
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Figure 12. Shaft Drier Mounted in Front of
the Boiler
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